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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a diamond- 
coated nondiamond carbon member obtained by using a 
nondiamond carbon material having low resistance to 
etching action caused by activated hydrogen as a base 
material, and to provide a production method therefor. 
SOLUTION: A microcrystalline diamond film 2 is 
deposited on a nondiamond carbon base material 1 
consisting of amorphous carbon or graphite at a film 
deposition rate of 0.5 jim/hr by a chemical vapor phase 
•synthesis. In the conditions of the chemical vapor phase 
synthesis, the base material 1 is arranged at the inside 
of a gaseous mixture of hydrogen and methane in which 
the concentration of methane is 5 to 50 vol.%, and 
pressure is, e.g. 6.7 kPa, and the base material 1 is 
heated to a temperature of 870 to 1 ,000° C. Next, vapor 
phase synthesis of diamond is performed to the surface 
of the microcrystalline diamond film 2 under ordinary 
conditions to deposit a high quality diamond film 3. 
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«ci#y-f F l ±«c. J: 

>©jg@?# 5 TbS 5 0 f£fS9ST * 9 lEWmtf 6 . 7 
k P aOzKJRatfjrf * XOS^^^tcStt 1 £I2g 
U i#U8 7 0 7!rM 1 0 0 0 -COjaStcSnSftT S 

fk 3 s. 
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©g**_t s nfcgwss # -t-* > f #> e> & s 

B4. C ©4>IH»±K^£S*ifc FJB 4. * 

*rr4C4*1*»4T4*-f+" s &> F*ffl#-*-f+'*> 

[§93012 ] ffiBtftttA*<f POltfifOW 

fB*s©#Vi : '*>F&?a##' -r Ktfataw. 

W h*»/&ft*C4*««i , r4«l*flllX«2«:K* 

©y-f+*>Ftt«*y'f+'*>Fili8lsa5tt. 
[.IW5B5 ] #*-f Fi»»W»6&***fJbfc<fc 

fi£!gilg£0. 5 um/^J-Xt 4 0^*5;?- £1*14, 

^{ciBg b . BirfB^OSS* 8 7 0 XUgUblC L/ r 
> F«*3I5«W*C i«W«ir*ll*a5 MEM©* 

-f fws.#9-< Y&ftmth'gm-fim. 30 

=&. Tkift&tf^ * UB?fB^ 9 XOtME** 5 TbS 
5 0tH^ 1 C*48-£#* I * , K:E«U B?flBS*t©iaS[ 
£8 7 0"CtLhKi/-rttie«WcD«ffiK:{t*:««^B8K: 

W F*6&SC44»»4TSI»*S571S7©t»-r 

1 «KiBi8©^-f ^> F$aa#2V +•*> f^* 40 
c it *s 9 3 mzmt&ma&A<E.iJB£$m 3 ttfts 

«tm* 6 £ C 4 *#8i 4 TT Sfif!#S 5 TbM 7 ©I, > "T 
*X3&» lgiKEtt©^ FW0^^+*> FK* 
8UW©S®^. 

[0 0 0 1 ] 
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wi-?^^^, y^-FRcfsaHs^-w*©*?- 
jRasttRof^oKawrttK mr s . 

[0 00 2] 

[fi£3fe©e^] y-f+*> .F»*e>«?4«m*r«fc@ 

5 . 4 7 e V 4** < . aftfcHMWrc*** 5 ***** 
F-tr>yrac4KJ:»j*«MWtc**. IK, y-Y 

FiXKItWIItBfiERcnAia F U 7 hOflU^cft 

4*«c, itsaffl, isnsigyBXttiSSfMB©*^^ * 

[0 0 0 3] y<f+*> F©^>F¥+»^** S ^: 

# <,> c 4 vtcmtm&Dm&SMt&tctti&rzyt 

■*3i»C 4*«fflUfc«*Mffitm^©Jtfll.- *6fl>£ 
«lH«ft?«fciair^4i,^«FlS*ffi*>0fc*ffiS»t4«« : ?- 

[0 0 0 41IK, ^-ftOKB, KRCfT^ytC 

f> ^-r S C 4 cc«t ^ruttiff^ts C 4*5f* £ 
c £#>*=>. fl^^JB©*S4LTfc*r»4#*.6ftr 
C©J:9tt»JfcK*»l»"C.' aft. Fi* 

[0005] 94+*> b'm^j&r^mt ur, 9t 

A«#SBB5 9-27 75 4 RROlt^BS 6 1 - 3 

3 2 o^&mc%mztl-c\,>z-7■J -pumt^ittmm 

& {•74 ^aj^CVD (chenrical vapor deposition) 

j*. iffijie^XTCVD*. ^7^i?x 5. fs, mat 

6. m. «icvDffi*©«ffi*)sda*jWffl6tir«,»s.' 

[000 6] coi 5tt«K^JsH»c*»i>"Cl*. 11*44 

&nt7m i k&%m&istcm&*fx*tiimr2>. m^cj: 
i/fco. ^©ffe©**^ ; &^fi!3s»nL.fco-r6c4t* 

S„ Ctl6©®-^^fC*aorv»5C4W > Jl*4**^ 

^«:fa@ L/TrSt4{b c 4-c* So 

[0 007] S14{t3iafc*^«, F»as 

tcjPtor®^x5-^>^ffl*5$>f), — 'is. 94**is 

ffl^fi5^«, C ©StR^i v * > ^ffffl^ 9 * < *W b 
r, mtt±.K.*s»2>&9 FfiX^©^5:Wx., 
^-f^>F©***fa3#5C4{CJ:9, ^-fi" : e> 
FMttBfiKts-CbiS. 

[0 00 8] S£*. ^"^i»*> FJR*RR«-f 
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[0 00 9] — r A b . T*J\s 
V r 4 (DLC) 

«> % mmnm^titc^^^y F«*sasu «sb 

[0010] SSfc. S?^<DiP< . 9 A FBJWW 
2/ U ^ >S«_bK: y KJS%^-r 3 c i J: 

<&^rUS5i^5lfflHj&*>**.' t*l6<DHi&£ 
[0 0 1 1 ] 

*^-/i^^e>FISR«^6*SS«O^M±^, m*B 
^RStt«: <t or y-f f«*»rw-* e <t#r# Sr 

>f > F *»ffl^JSR L J: 5 1 ? Z> t , 

wwiti^^ c<Dtc$>, ses, *y-f+*>F 

T5fc«XCtt, S#CDSS£6 OOJill 0 0 0 'Ctcim 

[0012] **H^«^4raH*cc«*rft3nfcfc 

W1£jWS^I 2 ^-t' J fc> F^tm^Stti-r*^-/* 
F«9WM^+*> FKaRSm&Cf^OiUt^ffi* 

[0013] 
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[i$S£P&T£fc&<D3M3:] *»««:«5y-fn> 

Fttas^y^+^evFiatawttt. #y-f+*>F«* 

*>F*»6'tt5*IBJi4, C<0*IBJl±»:*JSS3tifc*' 
-f+*>F«4* *WTSC4*«iki-i"S. ftte, * 
jrHr+*>F««i», yy+*>F«Jt*»fctti^ 

WS&tf^i*^ F9-f*#-#> (DLC) ^r* 
10 £„ Fit* &ii£^<D*7JSBI2 

W(C *5l > r & * * S n mgaoaBBttisa^ 

[0014] fr^cD*p< % <t o.#y-f 

> FKSRSttiK:*-* F«*JEdMfrr4Cil*^I 
ttr*s#, #y^+*>F««»t±«:«l6»y-< + 
*>F*6tt**IBJi*RW*ci«:J:D, c<D*fSJJS 
±«c, y-f+*>F«**jafr*ci3ftJr**. 

ttoiMkttMf < , c -f > F of b^mffl 

[0015]**:, «Haafe»»y-f+*> FCttJIrT- 
(crystallite) (O^iBfiEtt 1 0 n mKTt^^Ct 
* IC^ 0 ft&F-O^aS^ 1-0 nmKTOWSa 

jr^+*>F«r*htf, «tE#*:-Yt*>F*aai*t 

±^cSS u r jsWW a c ± #r * *. 
[0016] ttfc; WKttttJiy FOfSWf-O 

fOF<D (111) bT-^<D*tf«^6S8lfe4Ci 
#r££ e SftW^C^, T8B»S:'l tC^-T s c h e r r 
30 erOaiffiitS, TE«a 1 CC*5^r". D h k , « 
<hk 1 >*lftOlS» : f©^:»S (IBS) , ABXfiift 

»«e»r*4. WA« (ill) tr-^*sy-f +*> 

F©*BJI«><1 1 1 >*rtlCC*50*4IS» : ? L ©**SP 
[0017] 

mi ] 

JCxA 

Djuu - — - 

^ XCOS0 

40 [0 0 18] *«J3«C«4^-f FW*^+* 

> FKSRaHst©«JS#ffi«. ^y-f+^FuaR^ea 
zmti&tit^m^mt&vm&ikZA^^ f*6 

as*IH»*JiJEflBSa*0. 5 tfm/»fiLb4Lr»J5S 

*>F«*jaatr*iai. ^WT4c4*#m4f 
[0019] **i8*«tt, se*©affi^«ffi«:<t o , 

#y^+*>F«*W**6tt*»W («T, + 
*>F«*»f4c»9) ©«H«c*t»rjr-f+*>F** 
50 flffflLftl»SS«:, }SttfbShfc7kSR©x^^>yf¥ffl 



[0020] xmi^mz. ms&i&mc £ o^y-/ + 

FM£ 

> FJf£j£JKjig£ 0.5m m/BiSM-Xti brjf^-rn 
fc. B5iB*Pa® (Df&mm&Z 0.5m m/mtx±. 

> FMofiSs^* 5 ^ ? *t. zmm<DJ3*m < & * . c © 

ft* J; 9 if. Hia6l§#-f-lr*>.F*»6ac4 

fiSlgjIStSl Mm/^JiLh-e*)-5>. 
[0 02 1] ffiiZtpfflm*Bf&-?2>ZMte- fTIBStt 

^5%«±rA-5>tg^**^x«*5g> mm&vmmz 

^M?-&K#-f SlSSS/S^ffe* 5 5 0 %«T"C* 

*«clBg L . BiriBStt©iS& £ 8 7 o 'CJtLhw: u t 
tglBatt©«M{c{ b^^tl^K <fc -> TIMS # + * 

[0 022 ] flWB>flHUB*M5fiR"r4XSB, file 

sw*^ f ofFie^ * ^©aus* 1 5 

7bS5 0{*a%T&-5>S'&^4 3 K:iBgL/. MiZMtt<D 
8 7 0 -CfeLtfC UTMfBSttOSiMKft^mtl^- 

[0 023] C©«fc 5 BP^> tKS&I&RO^^ 

«<D?lg£8 7 0-CtLL<!:i«< 0'C<b^«tI'&iiS*tf 9 
CiCciD. llW2^±KtMSft#-f+ , -*>F*>6tt* 

tpismm^-cmm-rzctifivt^ ft**, as. 

g#tec»S£#x ^^ffi UTwriBSttJWcBS*' w 
>FJR*JSSKU<fc5<frSi, SfrtBS^xy^^^S 

[0 024] SIC, «rl3»tf#T*^7 r 
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13. y-f +•-=&> FcDsS;g^*«Wc:i*c*rx^^> 
[0025] Mic*/c, mtzm^hm^ni^sMmm. 

(H I P : hot isostatic pressing) ZtitcBkMtt&fr 

fo^ss^sisu t»-r < r z> c t^-c* 

[0 02 6] 

> FiSR»t#l **»r4. CO*y-fir*> F^*S 

C^. ^WC. C©Sttl *CVD^gF*3(CiBgb. C©C 
VD«§F*3CCM*4*'X*^AL/, JI**{?!l^«6. 7k 

30 ^^><DigK*i57!iM5 0^%r*-Sil^x-c* 

^®!« 5 %&±TCS) *) - RfStMT-S&K^-S&^tlSH^ 
«5 0%«T^S>-5= C©fi£-#XK:»^#-7> 
(B 2 H, ) * 1 0 0 p pmJiiTOKffif^JjnL/r^J: 

cntccto. »str*y^+*>F«**aw*ftr 

[ 0 0 2 7 ] ■£ . 14 8 7 0 TbM 1 0 0 0 *C<D 

40 F«DMB«ja«ffi>». aasjiy^ +-=e>Fii 2 

S„ «W«p|H«m«5»IHI7i£5*IBI4-J-«. SfcttS 
^■Y -f * > Fit 2 <Dm^T-(DW-^m.mt l 0 n m«Tf 
ft*. IMi«y^+'*>F«l2©W»tt#«:lwe 

tc, WUiO. 0 5 umJ£t±r*SCi*sSf*b<. M 
0. 17bS3. 7mn-Cft*. fflL, f>*=-JU 
0*Sfe*Hr±t? '«^ B B B y -f > F01 2 ©ffi 

ziao. o 5 umJw±{cpsssn-r> «fc«p»<-rsc<!: 

*5-C#*. *fc. tM§ay^+*>F«2 0JiRBBeiIB* 
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»R{ W 4Ci ttffft* 5. 
[0 02 8 ] &«C. CVDRRrt**R I * 1 fc:;<*>* s 

o . 5 mxemBai* titcm&xz «fc o 3t» u 

C©R£-#*©EE*J*0I*«6. 7kPaiti. fc 
fe, C©R-&#*CCtt2^j<5> (B 2 H, ) £1 0 0 p 
pmfc*T©RH'C8S*Q0-t' CtiJcJ:0 v JBbW" 

r. ^lRtfR*&S^i ! '*>FR2©fig*m« 
8 0 0 7iS8 5 O'Ci-T-5. Cft(Cj:9. -fb^Mtt^^ 
{C«fc«3. FR 2 ±«CRftR 

F«3*JSaW*.. C©ig D a Dft2V'i'*>FR3©j£fl£ 

i$m» 2 5 o B»mr* o . m&n *4 fr 3 

ABO. 4B11 2 /imtr-SC-£*J"5It|-C*S. ffi 
I/. iSjil^-fttv FR3©RRttRR«:J:*>ffiKCe 
i§!Rr£. «f«:±effiB«:|SS3tiS*>©t?«*ii. 09 
a^FOWHiflEJWirtiK. RR(c,fcr»"C«» 
3*5 1 OmmCiiai^ftVFSa^fiWSCi 
fc-C^So — RRfS-fc^K. RfiR^-f-f*:/ F 
R3*»R-tM"«:. «tt^+*>FI2*^+* 

FR 3 ©^&?©^aSl*SS[feS^-C > FR 2 © 
RR-TOTi&RSJ: ^ < - 2 0-n m«±r*4. 
{I U C ©RfiR # -f FR 3 * **©Rift 
KI&ffl-rStB^{C*Jl»T. «fcO*i5»rtt4M FR 

^©^i£&£^©fS^^Kj£DT$WU 09 AB 
0. lMUmi-rSCifcrtS. 
[0 02 9] C©cfc ^ Wsmtk t> . 0 1 K^tJ: 5 

FaWWM> FRRRtteRRTSC 
i*s-C^-2>„ il(cmt<t5(c, C©#-f-^> F*£?S 
Fi^gMttC*5l,>-CB. nJ^rX^ 
X«^7 7y-/ h*»6tt*##-f+*>Fi»«**l** 
RW6*l. C©RmJb«C»tt«y-r+*> FR2#» 
ft. C ©RRR # -f FR 2 JhtCWRdK + 
*>FR3**»R3nt:c»S. +*>FR2 
©RMB093.BO . 0 5m m«±-C* «3 . 0JAB, 0 . 
17!>M3. 7Mm-C*S. JSB^^B&ttl Onm' 
«T"C**. RfDRy-f+^^FRSORRttWAI* . 

0. 4 TbS 1 2 m m f & 9 . RJtfO^RSB 2 0 n 

[0 03 0] RRft^+*>FR2«:«Sri 
•*§gtfcftU^< — RK, RlSS^-fir 
FR**RRSft4*fr-C#-f FR*RRi"* 

1. dr-f^i/ Ffeli^KfcWSSSft^©:*?!©^** 
R<tt5. c©J:5ttilSJMWac^R«. ?V^> 
FR©»tt*{t©RH<fcfc5. *i*W«:tt. RAtfTIB 
(T) - (x) K5^J:9&tttt£fbtf«&. BP 
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( T ) y Y > F R*f©7fe©ig«SO'®«f ©1SH i 

■?zm&. &m&vxwfiWfaWfc<om&tti;K) . rr 

t) **fl^+*>FR£bT«BT*»£. 
T©^«ba*s®T-rs. (x) yw+'-tvFRSRmL 

TR#*4*-FRCf*fc>:*R*fHK'r*«^ &w 

10- ifrMMRRRj^T-r&RHifcO. R*y-f*-F 
©IS^^S.O^-fe > -^©SSS^ffiT-r £ MB £ ft 5 . 

L,Tfl»Lfc*-f*- FSCWt-T-r^-f^iJtRL-C. 

*>. wf^©l*a a aM^-ri'*>FR3«. RR»y-f+* 
>FR2 4HSttL/r*ftRr**. 
20 [ 0 0 3 1 ] c ©<fc 5 Sc y W i**> FR©fHR£SBc 

0. FR©fMi*tf 5. Kri£©*m<> teS^ 

y^ir*> FRORRR. i^tt. ^SbSS 
C«tR»*R«:RRSaB*Rao. i6raHa©D , SR*^c 
^<^&T'5>B : F- - C*-S^6'C&S„ ^5ffl©^ 

30 ir*>F*«WRt?R*4att©*tt©y-f+*>FR<S 

> FR©<t5&M3**RMm©f-f FRR©fFffi 

[0 03 2] ^(c. #4**1' F @:£)g©0J£#i£K:o 
l^-ClSH^-r^. EHK^-r^-f't'^FRR*^^* 
>FRRRW*«Rb. jtSAS^-fi'^FRS tested 

f— -7 - (R^-a-r) *te»j#w*. ^cec. G©ttR-^- 

7-=&iiJ*st- 0 cntcJrO. Rttl «kRR«y-/+*> F 
R2 £©Wffi*SWRS-». ^■{cRn^Ry-rir* 
40 >FR3RWM*»y/ir*>FR2©RRR*«RS 

R3»Ry-f+'*>FR2*WRU-C, RARy-f+*> 
FR3RO c aMS»yYir J fc>FR2©RRR*>6. SfcS 
KR2*R£r*. Cticcj:^. RRR^ 

FR3 ^es:M£-r^. 

[0 03 3] «T. #RW©««RRfl : «:*»W*RRR 
so [0034] ^BM©^R 
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gjg : 0 . 5 u m/mXk 

m&ik * -f F ©)&g&£»#«M&C@3g l> < 

*i*<ftS. g^tfxtej;*^-^^ Fe3S?S#^ 
©x^^fcjqiilHJU ZJ-Y^l'V'mZ&'mLXJS.m 

J: 5 «t^t!f F*Mtl^t4 i . miZZti 
£j£JB£©ffi«3ggaVhS < ft 9 . ttW^SP^WtcSUi 

ft^ftt,*. C©Sfcfe B ^^^^*> KRhtc, *3tigg# 

'JCifC.tD. £'>*-Mm<<>ffl&£k# J FJ8 . 

£<fc 9 HSECCfll S C £ *JT * 5 . 
[0 03 5] Safefiff^^ Kg^jjggjjE^fill : 
1 0 n m&T 20 

ifeST<D^l&itS*5 1 0 n mWT©?ftgS2'-<'1'- : e> F 

t\ ^^^^^FMSRSttitcteS^OT^fiS^l 
Onmmi^t^ FfB^fiXl/J^i-T-Sxt, 

-r^x-y5 L >^aitU<%^. C<Dtc&>; F 

-rSSfc^S^-f'-V'*> KCDilgS^f-C^l&aSl*. 10n 30 

[0 036] ±m<Djm< . :**S60!l«C*S^TW:> Stti 

ur. JB8&tfc&*iS< #J-\^e> F©4b5*£WI^£B#{c*$ 

0.5m m/mX±. £ 0 T {b^ttl^^^T 5 
CitaD, efc£ B B B ^^>FJB2£»J&t-£ci# 

-c*s. comma* f*2 <t 

-f MtXffit 1 ©*ffiff«0U-U HaSH*-^* 
> K JB 2 Jjs^snfc^y FM8R«*tl 40 

FBS2 jW&i£<*ftfc£*t l ic^tbr. ii^©^ff-c 

T*x? FK2±«:* 
'nlK^ FJ83£J&Jj5fr£C<tJ&sr#£. chK 

act**"?**. BK. »*tlRC«lk*Sfty-r 50 
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Fii3*eiagi<b-rsci*st?#5. 

[ 0 0 3 7 ] ;**&6Wt{fc-5#ffiK: <fc 0 . ^7y-fF 

FJg*fiHg-r*l«. ^:®»©*-^>SfiLh«:^S 
< t- hi/>i'i0r©14fil*iffin/c-f : ^*-f^S«5:fi 

>-9-mc*k y-f fro* zm&timm^w 
F-fw**. 3»*j:<«jBr* 

[0 03 8] ftfc, jfcfOSWcfc^TW:* iSSS^-fi* 
*>F«3*afigli-r*IHK. taif 1 — ^KJ:»)#y 
-f+*>F«*»tl*l!ft*U **^X7X»f> 

j^»f 1 RO'SfclS & *A i~& > F JS 2 liii&Sft +• 
-t> FIB 3 £tt&Ur$Sc6#>(.>fci{>> ffe©#?£K:J:9 C 

[0 03 9] 

5fe^. l»ra#*i3E*aJE (HIP) 9m*ft^tc&t&&if 
5?r-fHfi (Stt 1 ) ttSAHK 
1 0 nm©#-(-1r*> F»5l5WiSa)DShfcx3f>'-^'iB 

[0 040] -€-©g. !RK2rBg6 1 -3 32 0#^fS(Cfe 

D^gtciO. WSWaW^T-f bSK±<c{HSJ| 
£V-t~e>Flffi2*J!&J&Lfc. C©sSMff*ilK* 
L-fc. ^Ctc. — §P©KW{cot,i-r. «D D D H^'-f-V'*> F 
M3©^B?:ffofc. C©JSJ^*frfc*l tC^L/fc. ft 

mc ms. t ^ fgz&z^-x. ft & ->tc mi icm-rmsa, 

■< FBK>fiSm» (-£®£kft2 - 1 R^f^fr 
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